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POWER SUPPLY FOR ELECTRIC 
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ABSTRACT : PURPOSE: To enhance the running performance of an electric automobile by switching 
the mode appropriately depending on the running conditions of electric automobile and 
increasing the coefficient of utilization of an ultracapacitor. 

CONSTITUTION: Under normal running mode, a switching means 7 is turned to a first 
position thus establishing a first parallel circuit of a chopper 3 and an ultracapacitor 4 as a 
power supply and a motor 8 is controlled through a motor control means 13. When high 
driving power is required under power mode or at the time of climbing a long grade, the 
switching means is turned to a second position thus establishing a second second parallel 
circuit of a battery 1 and the ultracapacitor as a power supply. During transition from first 
to second position of the switch, the switch is turned to a third position thus connecting the 
motor control means directly with the battery in order to ensure the charging time of the 
ultracapacitor. This circuitry brings out the capacity of battery to the maximum. 
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[91**1] «*S»M©*-*fc#L j e-*M#P 

-vi^W F£*-f 8 ^ a y /•? fc , Rf- a y«© 
^f>f-&WtfrlH?3 s^fcioTSSl ©i^i^ESS 

**&i-asM ©laife&s* ME^yT'y-xtffltaa* 

^ir^ y^^f-fc ioTSf 2 oafe5iJSsttiHlB*fl|fi6-rs 

imm*~*Mm^mcmm u mvm 1 nmm 3 ©^ 

* 4 £ i i 1- a g 

[»#*3] fl^giMM©*-*K#L*~*»Sp 
fc«4R 3 flfi4cM«ilRSI1E »r 48 v -»-C % MfE^yT y -©tti 

KSsasi-5 r t t -fa «m g 
[»**4 ] frlEf-3 yy«omm^ yf-l/ym^b 

SSR£fc# y- WMSrSSKLSWB^y? 1 P -Kaitlt* 

&#^-r a ^ a— k** Afc £ k zwm t rain** 
1 xb 3 tia«©«« g m^mmmmUo 
[»** 5 ] tfriB^ a s"<© A#«o i MB* y - 
iron;, we/<s''5 i y'-«3WAit«Sr¥»f a-r^ 
^^^a-f^^Lfcr t**f»ti-a»*«ix 
« 3 icta«©tt^ g »*fflttMSBo 

[000 1] 

i-aww«iK«a. 



[0002] 

[^*C0S«] ifi«rttftg|(i*iStfXLoo*>a*, # 

^MMiv^a-CttfcfcoT^S. Mfc*, #y 
y >**fc|fl^©*fflH6«ftK-f-a4:V^5Hffllt*r 

aifc*g*&LT«*©^;9Sfrfcfr*i/c^a. 

[00 03] #IB¥4 - 3 4 0 3 0 1 

^ a Wattle 3 VTViTfceK Lt\ 

«i»i^wa»^*^-jfctm«^^^-*t t ©n 

Hai*^- i Lt>< yf y a ± 5 fc bfett 

Mbj5c©«t5^5«asRMSJirv^a. bp*>, atas*- 
?Mi/^fj-Bii«)|iBK, yr^h/vLi, m®i 

2 fr, r©^Q 2 ©^-^Bf^&^BfinjSattU:* 

-^Mro^m^^y^ y — b a Kuttwa^-f*- f 

WJctJi^PiiKHttiaifcMav^vif-C! , c 2 

2 yT^ hA'LKiU/^yyy-BaJCiea 

[0004] 4#Bfi3F5 - 3 0 6 0 8*&fttCtt, 

tvrv>a c bp*>, a^v-y- (11) Rtf^yTV- 

(12) ia^W (14) tOWIC % 
THIiDl«aES:«»-t-a««£IW«iiaiS (2 1) *8S»U 
/■^y^y- (12) KSBKLfc^-f yf (SW2) i:« 

»jffli[Hiss (13) A»&<eaiaiRa5«iai5t, ^^y^ 

(swi) btr4*-Y (D) d»e>*a*«llISSt^« 
^r^^a (W, #M©??#i©?5^iitt8ft&^ic 
JSH^f+LTt) . r©»WKJ:Jia, Att. «»©^ 

ayfyfi^S^fSiitLr^srot, «Sf$© 

S<3 < SrKtT, - OSWfr Srfi < -fa r £ # 

f-tCHUR LTiPJi^©^^^- 1 L-C^lJfll-ra <DX\ 

in m mz>'< y t y - a a &e»-r srim, 
y— o*a^»**w»a^i:#-c*5. 

[0 0 0 5] 

[*?gds«*LJ;5£-raiSS] b^U Str#©i|$IS¥ 
4-3 4 0 3 0 1 #^$R(cn^$«xA:««g|ii#W«lS 

gic^5^^r(4, *jagft*©7fefr«ffciDaxt«jiasrfi : 
ft 5 Ayr y -i^«i5ii©«^fit5. 
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[0 0 0 6] Sfc, ifO#i2p5-3 0 608^ 
ftlf7*5**l3 i^H- t^y t 1 5 -ft, ip-ifeM 

©B#£M»t-5¥i£^ft^fcft, 09JtB*PJ©AJnj£ 

y-a»bt*«at^aEH*ttas*5, ^yxy-miflt 
*s*#<*»L-c; ^©^^y^y-©fli»gMS* 

[0 0 0 7] -t£T, *fl=WRAtt, |HH^*©^y^ 
5¥#^K^2 7 19 1 7-tfc*DV^-C/<s/7 L U-»^ 

**T?ftfc LfctfS, ^tin^yfWfa y 

>v&±<mmrr* ^yr y-©^fflstt^< ** 
[0008] ^ert, m« &»•©*??#* 

[0 0 0 9] 

[IK««r#ft-t5fcft©#8:] ±12© S «j«r«*r 5fc 
ft, »*Bl03SWtLr, ««S»*ffl©*-^Jc» 

^y-^«^fc®M§»*ffim«^«(c:^^T, mm;< 

©M^JSSREIB&fllfifrf-a J& 1 ©8J#Wft*, mflH^ yr 
y -&t«tfflS^*3 V^ViMc J; o T» 2 ©MJiJ^li 

iqegsgaR-t-s* 3 ©sjsmb***-*- s^um^ai <Ht 
i ibrna 3 ©^mi&gfcjs cr tfiffl^-^sj«i¥aic*f 



^SC*3lj-5i;§I=yfytJ:ft, 1FE* 
IWnyfyf^Mu ff*L<»3#*»10F»S 
5 OFoayfyf-efcS, 
[ooio] ±!H(rinx., WfHm^iiii*©^^^ 

s c-r i mmcmmw&^&zmmn i 3 ©#» 

[0011] Sfc, S»*«3©»Wi Lt, issw 
ffi <©* - * IE* L* - * SJ«¥a L-Clt^ 

y?^**\ y^ym+Kxzmmm 
■m%¥m-rz,4 1^99 9 y^^^^Rvmm^ 
ym=i-\cmmgti-z y y -*>r 

5fa y^i, S^a y^©ffl*«IKSfe?aSS«M-S*3S 
i^^V-y-t^x, itufB^s y/-?©A7J<SS|fcfulE^ 
yr y -©SsfeSSr* 1 ©*-r y^aSrtf-LTlKrt&e 

ilrtE***=' I'f* ftf-©«&ft£Sr» 2 ©x-Y y 

[0 0 12] ft*^lXi4 3©^^fci3V^T{4, tu!E^ 
a s/^roiKrSBx^y^y^-T-fcinB'f ^^^V^=j 

lwib/-! y t 1 y - (c^tntK s 94 k 

[0 0 13] HiC, W*3llXft3©|§M{C*3V>-C, Kr 
IB^h y^WA^WtflfllH^yr P-fc«MK. WfH^ 

[0014] m&*y i ?-y-bimx'f 

[0 0 15] 

^■ro^fT*- KB#^r*5^^T«, vm&mm 1 ©«»& 
mmmm^m^^mt ut, ^-^sj^at ±0 

T*-#:WW#IS*t3. ** 

>f-©»2 ©afe?!iss»iateds«*«feie«t $tu5 0 * l 

fcfcSitfcB, ^i^v^Vf-©^^^^ 
^<*3©fflSMB«i:3iH, *-^WfgS/^r!) 

[0016] *-#M#p*«fc»v^rtt, flfij^HSi 
e#©r ^ t/vsf^ft/ u~-<**fpicj& crsiift^ 
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lo^in >i?>^©36S^trftfaft3„ 
tB*Sr*>tl»^r># W-f-r i 3&st?# So t>t>5AA *W 

(Dmm^^M^mmtm^m^. l#s * 5 same l-t 

[0 0 18] »#*3©3!Jlfc*i^Ttt, *lXtWS2 

f-^Hoa-^a-rrffflrtc iot^i 3 ©is*tfc* 
#RjeS*tS. ®iatf»2 0^y^g;t>, h(i 

j£<o§Jife^ati3ifiifc, «*sib*©*fT*t*fc:j£x-t 

So 

[0 0 19] H*54©3giBm^li, M3$© 
ft^ri 1 Xi4 3 fflMKSU VxVf-fctfe 

ft < , y-r K^u^yf y - fctm^itaEiSft 
[0020] xfciiiJfcasowpi&iBvvTHt, imeiM 

J«lXH:3®3S§l3fcB8U fa^OAAUKWIlft 

3©T\ /<y^y-©#W^«&*as-JiJ|fcfc-*-5. 
[0 0 2 1] 

■rs. 0 1 i*#3&w©-siifi«©«SE i »*M«*(git 
(flt«2 4 0V) ©+s^-M^>-^^^^=i-r^ 

2S:0««Scir^f-l 6^UT, fsy^3©^yf 
[00 2 2] f gy/^Cfe^t, h7>"^?3 10 

w^fflfl^w: 3 1 Kzmmmmz^m-tz 

mztix^Zo ^tr, «EE#j»3Vfcr=L-# 1 4©a 
^ft-^-^ hyy-^iii 3 1 (D^-xmmt vxm^^H 

^JiHKPllhffl©*A?='^7 :r ^f-3 4 
5mF) te*8#Syft<S*i-Cv*5. JE 

ir s h7>-^? 3 1 h4-y$>? $-s7,ns( iv-i, 2©g 

[0 0 2 3] y^'3©ttlAffli-5lfi^J^ HPW 



^^yx^;l-3 20«MyT!)-lffl-Sfl; > 

7 f ^-t4©SE{4mjl-feViM 7fSB^, &ffilf# 

;//•* 3 © h 7 y v 5 ** 3 1 tafeJIJt, ^©ffl^JfflJ^Ty 

i1-ib*i/TV^ 0 7|s:^©^*3y7^^f-{4W^©J;5 
CftO. lFJJl±©="V7 i yf-*5V\ ^41 OF75 
15 0F#2*U\ lot, ^SHiWO^SJIaVf* 

yf- 4 t ur i±0ijx.if^* 3 0 f oirii^f^ 

saa-t « t * omm^mfijtmibxm^Mzmxx 

= ^ v-frfrftyiJ&Mtf- 5 ^ 4: fc ± 9 = ^xVf- 

[0 0 24] ±|Hf- 3 s'/^ 3 ©ffl;*MftTfcfc£*=j i^x 
>lMtt s ^?f»l7S^LT, #3&W©*-*ftl 

*~ K#Sfc3WltS*uXJ**. * LT, ^Oh7^ 
^^^-^ttW-^Wa^fa-^l 3 

Hfcfcltafc^teBSIfS:**-:?©.'*' y^vs>«e- 
^8 (BIT, ¥fc*-*8&v*3) *«8KS^r^*. 
[0 0 2 5] *-^W#3VtToL-^ 1 3t*3V>Ti4, 

^ K/i^iJfPfcio-c, 8 roEME^ h/u^^SJ 
*5V^rc±, ^-^ffli^ytV-^ 1 3^6,©^VV^{t 

f-fcisu-c, #(-7^?^i 2 oft'©ficta-c*va- 

ylS»^^, ^©ttJ^jSBE, BP*>HffiSJ««£E^*-^ 
stW^W. r.©tt©jii«tt^-^$ij«3 

fP*Dmi±f±^3 y^Sfc^ttS h7^^ 3 1 

tt«^a»# (KT, *^iv>5) ©*(6teig»§ti,T 
*5<9, «oT^^-^5©«!l«lfcj6Cr«jSS»#© 

[0 0 2 6] 3£{c, ftW&Mlc&^Xtt. mMili*:© 
ftiai^K*-^ 8*s«««t ur««U BffBHIU^WSb 

Wfefcn, m»«t*fL*«fpffliasfffti>n5. bp 

fW»RfK», 8 5 ©7 y 

•f^ 5©7 y -*-f-/U^V^— K^7>LT7C 

ftftnzhftm*. ?4 *~ k 6 lxa v*t y - 1 
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[0 0 2 7] J 5 &K»fM# ft 

SJfpnytV-^ 1 3> &l^a y^3©h?y-^^ 

3 1 srmysJitswiayfa-iS' 1 4^, 

^-h-X^y^l 2^U^?fD-ll:gI» 

TV'S,, -t-^fliUftla^t 0 ^.-^ 1 3(cli4, T^-fe/I^ 

fflflr#a*A*-f5 £#t> 2 tap*6 

nfc^^ttii-s^ix.a^y-^roii^-kvf- 2 4 © 

- 1 e> 5=- 3 y * 3 s mm mmt s ma* 

[0 0 2 8] 5 ©A^i^g^tlfc^^ y 

f-^lt 7 (±, -#f©*^ ;/f71, 7 2 #3HSH 

1 ©*-f y9-¥at3tXffi2 <D*4 yffiJrK 
LTV>3<, *^W}::B^-f 1, 7 2©-*OiS 
S5jSI4**^ 5 ©AAttfcgSRStLT^S. * 

fc> yf-7 lffli^HtS^iSfa y/-?3©A7J 

V* 3 >f 2 *^ L-C^ O+flHSHf- KgSKS 

firC*!), ««£ LTttSMtWlE^s y^3©A7J«£ 
^y^y-l©m£i-i^£*vtv>3 0 7 2 

©ffi^rogSg^fif 1 s y^ 3 ©ffiTjfliJ £ 7cS*=> >ir 

>y-4<Dmmmcmm£tix^% a 71, 72 

(9, ^P?©^^(cjSC-T£AT©^l^S«3©-gom 
[0 0 2 9] BP*k ^ia>fVt4 y/>'3ir 

**7im (mm £u ^yf7 2t*y«ai <m 

f f vf-4fc±oT»2Olfe5IISS!M50K**iS-r'<<, * 
^yf71^yiU ^yf7 2 h±>btZ>W,2. 

-fyf-7 lSr^iU ^yf7 2W7tf5f3 

[ o o 3 o ] ft l ©SJ«ttKttii»o*ff*- TOfcK 

jgsji, ^2 ©suswfcii K-^g«iasi* ic 

©s)»&ia^©i» o mx.B#©ji««tffi^««t-rs t>© 
5 * -?©*«*© iw (4, ^ y y - 1 ©#•£ «t o -cjfefT 

1, 7 2 ©§)?>&£«:*- ^Mfllnyfi-^l 3{Ci 



:*if)©^yf7 1, 7 2£M^;*^y?«|©!B 
[0 0 3 1] «±©«figiC^S*ffi^©^ii-0^-Clft 

ffl-f3. tMSltro^^-f^^yf i 2^y|tft 
3£, T-^W^yt^-? l 3RXimi±M^= i y^ 

SfeWs-f 7 l«St7W>f 7 2M 
^<©3S l ©»#;g£ Sftfc 1 1 ©^©{^fifco^-c 

[oo32]m ©»fim©iiit£fT^- Ki^fce, 

^>f-4i^i:^^s£*i^ 4i"<-9 5&4n,x 
^—z sx.n.tstmifczfts ^v^-^5©ftij«iicj£c 
T*-*8*sia*aE«(i*ix5. ^8©hi^sj 

Uttmifte-f ^-^5cD7y-*-f-;^ 

SSS^^*^^f : Vf-4©^**a^7c:^fcSi, JE 
\z.#y(ir— K 6 L T y x J> - 1 -CEilX £ ft 5 . 
[0 0 3 3] i©£t, y^3iC*JV^}±, hy^ 

s?** 3 i *s«BES!l«i=i^f l 4©ffl*flr#nyt: 

CT, «*.tf«jSf*5 0 0Hz-e*^78MI)*ix, h 

7y»^3 1 (Dmtim\mmmM<Dmm^mt!^tb s 

CCiffiW^^#^^'f;l'3 2ST>*7U-*'T- 
A^-f a— K 3 3 fc £ «9 ipit 3*u 5 y £ 

^ a y^ 3 ©WttWfc D - 1 ©tttfjfcMS 

P y 7°/^^ y 3 ^ ;v 2 fc i o $ 

[0 0 3 4] ±IS^-3 y^3^e>[ij^$^5ttWflE© 
7c#£«mffiftW=*Vfc'3.-? 1 4©ffi7J{f^-©^->'^ 

zx-mm-ty-fi smimttwi i<nmm^ bp 

a y/< 3 ©A7J«©S*«SlJ«W73M©«E«fc^ 

s<~? 5 Sr^-L-C*-^ 8 lcTOp§^5«E^mfff»iJ#P 
a^tfa-^l 4(cj;o-ti3ff^©Sffi(cfjiiJfp$^5 0 
[0 0 3 5] T^-fe/W<^/U2 ltfcSiT-V-^ 

^^2 2 -SSg^^^^tUS £, r ^•fe/V-^^/V2 

1 ©Mft^T^ ^88**^2 3 TftfefHSiiaa*, 4 

2 4t*a^}i, ^©^fflft-t^^e- ^Jftnyfa- 
^i 3(cA7rf3o -tur, i©MJS 

lfe^l-4^V-^^VU2 2 tJPx.ibtU7tB73©^tim 

[0036] r?±/vs<yjv2 im^onmv^ 

* : T=k 1 X x (Nm) 
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-f v ^^, v 2 2 mxmo g fl h/l^ * : T = k 2 X 
Tb (Nm) 

smb^mTicM&htcsmmmm: i=k3XT 

(A) 

x 1 <DM&s ThtffV— 

*s<y;U2 2 \cM%.t>fiimt>, k 1 , k 2, k 3 

i?$!i#P3^t^-^ 1 3 }c±o-cw y/<-^r z%mmu 

[0 0 3 7] ft, *-^8asfltJh-f5i, -*yyp-i 
[0 0 3 8] m 3 tt*W©3fef?WIBfcJ4: Dr^-T y ?-3S 

* 7 traB-f-a t # cd«j±sj#p^ v i 4 ©tea 

7T?7'1 0 lKfcVvC^-f^Ys^l 2^yi 
S*uSt*IfflfllSn. ^yf 7 1, 7 2#*tt7« 

«si£ft> aai-«»iR79^Fc^y-fej/b (0) £ 

[0 0 3 9] Wl, lEEtyfl 7©*WHt*K«C 
T, Xxs^l 0 2{£T:^4=yf f Vf-4©SEEVc 
#Bfj£©SflMtffiV o (m.tt^y^P-lWJHfcWEE 
©1/2©«JBE) ittiSE^^ i©£2jimJ£Vo£AT-e 
feSirttcfS, XTy-fl 0 3iC*3V>-C^^S'?-7 ls&s 
■fykZflZkM^ Xsfyf- 7 2&*"7k£fa mm 

Tf4/^s'7 i y-i^fjjics (fit, -fy^^y^a^ 

-i> 8 ii^s'T-y-i ©tti;&©*fcJ:o-aEi&3*i5. 

5 - 1 K35*1t«#««3 
^■5o ^LT, ^s^l 0 4iC-CSS75^Fc^-fe 
y h^ftfc&^yT'l 0 2icM9, SS^Si=yf 

yf-4 ©mi±v c ifiwmsN o titt^^s, 

[00 4 0] 7dS*=< y*? y-f 4 CD^m^il^S^Sff 
Vo £V±kftZ>k, Xy-yZfl 0 5(CT. SS7 7^ 

i$^fcilL^t4jfeco^rs'7'l 0 4KTIS757'Fc 
as-fey ^$^^rv^S©-C\ ^fy/l 0 6 y 

=3 ^ yf - 4 ©m^huss^ * 5 \mm 3 *x 5 jg 

ift§„ 



[0 0 4 1] £0>*2©-BJiMSrfttt, tRit*aBRLTS 

FFJtflttl o&«*.rv^tfaR»S!Rl*t!filSStu, * 
fy7l 0 8fcJi*»S79^F c#Hry h (1) £ft 
07^710 2^!), ±|B©fP»*Si»5 3gS*i5. 

fy7l 0 2tI5„ 

[0 0 4 2]-*-, xfy^i o 5te$s^x&i&yyy 
y7i i o kis*^!?-*- K**5a»asw*4iia-. ^ 

^-^-FtfcS^ttl^fyT-l 0 6£lRtdtftg 
2©9)»ttiliSiifcft, ±E©f3b*s*lt)jS**i/5. 

**-Fi:flgS*LSi, ^ts/7*1 1 1 KiBJM-r y*- 

7 1 ^7t$tu5t*t-^'T y^7 
^l©^mfi«i:*o-C^xs/7 ,, l 0 2l£M3o «o 

[0 04 3] a«*ff*- KTSfefftfc (SP*>. * 1 © 

sbmwh?* fa^3i 4 <omm 

1 0 2tex*m&=n/7 s yf- 4omi±v cffi&tft&v 
« t $nr±§*3 >fVt 4 2 ©si 

vo&jg*T^s&«££ftftff, ^©ts^yyi 

0 5, 1 1 0, 10 6^2:**, ft 2©«D&ttff&£ 
ft, /^r!)-lt *g* 3 yf ^f- 4 ©£?ij&ft t ft 

[0044] iLt> ^y^y-iteatt-a-ia©** 
xm^w^mn, mtxm<o% 3 ©isswfcji-ofcMs 

i©§)iMagt?ii5 0M1 0 o%t|tftt)s ^c-^e 
- K l < ft3S^ig^©B 2 ©^am&E-e i> 5M2 
0%Jfifti5, fi^, jefTAfr^ior^fcTc/h^fe 
St>©©, ^«Jti^T»rtgSgSt©7c*Mi«t^5o 
[0 04 5] @2iW«K©ffi©HJSF!l(C#§t©t;\ 
^e-^ffiiJtP¥^^"^IEIii[lI^ 5 0 \c ior«jBg-ra 
kLtc^oXh^. *HJE^i©^"^,»lIISS5 0 

^*=<>T ! >'-y-4^^ ; e-^ 8 0 ttt^§^5*7J^r h 

^flgftiavtra-^ 1 3a>6©/<A'^fli-»Kiftcr h9 

y^^5 1X1^5 2^*>'^-7Rib$^ ^80 
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SSfcSftTV^. M, ^©ffi©«ti01©§gi£0!lf:lRl 

[0 0 4 6] 

■eHTO«*ft»*-a. #3SH©Mf#*l©»W 
fcittfi, ■Slft^amioT, #175Mje3©SDiMfc|l 

tzHLmommmicm zrw, 1 7?>sjs 3 ©ia»#g£ii 

[0 0 4 7] JEfc, Hf#S2©3BHl::*iVvrr±. ftJft^ 

at «t o r <tM©jfeff tfcisfc^ i mmic® 1 75s* 

3©$&&griSjfflR<*;ft3©-T?, ^y^l)-©^^ 

[0 0 4 8] HI*3l3©|SWKJ:iitf, ~o©* 
-f a» i v > 5 flf le «fc o r ffi^JS 1 ©a n t 

[0 0 4 9lffc, »*3B4©*Wt±*Lli, 

K^tr^ v f- y -t t mttmmm&zti^ yf y 

[0 0 5 0] 3Ete, »*=S5©|SfHt±ixtf, 

ffifcSft, ^^y-©j«w«i£*;W»*-*-a©-tN 



J: 9 gg«©Mf ^ plfgCft-S, 
[01] *3SM©-3afiMK:«5«ftSifi«ffl«WKII 

*-&tf*j«»«©iaBH-efc5. 

[02] ##|l3©ffi©^Wfc«5*ag»*ffl*SS& 
H£ £tr fflHffiK*© BB8H t?*> 5 . 
[0 3] *»H©*««fc*3B-5^^y^»BI(i«r© 

6, 

[0 4] tt*©««e»*«!l»811©0ISHT?*5. 
[0 5] «*©«$[ i»*»Jjlp«Jl©lHlgSBT?*«. 
[»■&©««] 
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2 /fy^^wa^ 

3 f3i/^ 

4 Mt^fyf 

5 ^ 

8 ? 

12 ^^-F^^yf 
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14 «ffifflj«aytr»-^ 

15, i6, 8 5 m%t±yf 

1 7 ftE-feyf- 

2 1 Tft^ffr 
2 2 ^V-^^ 

2 3 T^-fe/VlSa-fey^ 

2 4 ffi^-feyf- 

5 0 ^IMjHSS 
8 0 
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